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Epitome 

(57) [Abstract] 

[Technical problem] Air bubbles are not generated from the lubricant with which it is 
filled up even if temperature and a pressure change, and deflection precision does not 
get worse, but liquid bearing equipment with a good rotation precision is offered. 
[Means for Solution] The bearing clearance C2 between top-face 28a of a thrust 
plate 28 and lower limit side 24b of a sleeve 24 is filled up with lubricant, the bearing 
clearance C3 between inferior-surface-of-tongue 28b of a thrust plate and top-face 
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30a of a counter plate 30 is filled up with lubricant, and, as for the liquid bearing 
equipment of this invention, the thrust liquid bearing 36 is formed. Moreover, the 
bearing clearance C 1 between the inner skin of a sleeve 24 and the peripheral face of 
the shank material 26 is filled up with lubricant, and the radial liquid bearing 38 is 
formed in it. And before filling up the bearing clearance CI, C2, and C3 between the 
thrust liquid bearing 36 and the radial liquid bearing 38 with the lubricant used with 
this equipment, it was beforehand left in the vacuum or is beforehand left in an 
elevated-temperature ambient atmosphere. 


[Translation done.] 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim (s)] 

[Claim 1] Liquid bearing equipment characterized by leaving beforehand lubricant 
before filling up the bearing clearance between said liquid bearings in the liquid 
bearing equipment which has one [ at least ] liquid bearing of a radial liquid bearing 
and a thrust liquid bearing between the insertion hole prepared in the bearing 
member, and the shank material inserted in the insertion hole concerned in a vacuum. 
[Claim 2] Liquid bearing equipment characterized by leaving beforehand lubricant 
before filling up the bearing clearance between said liquid bearings in the liquid 
bearing equipment which has one [ at least ] liquid bearing of a radial liquid bearing 
and a thrust liquid bearing between the insertion hole prepared in the bearing 
member, and the shank material inserted in the insertion hole concerned in an 
elevated-temperature ambient atmosphere. 


[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect 
the original precisely, 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid bearing equipment used 
by an image and information machines and equipment, precision mechanical 
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equipments, etc., such as a magnetic-disk driving gear (HDD), an optical disk 
driving gear, a polygon scanner (LBP) for laser beam printers, and VTR. 
[0002] 

[Description of the Prior Art] Liquid bearing equipment is supported free [ rotation ] 
by the radial liquid bearing and thrust liquid bearing which shank material prepared 
between the phase hand part material which counters through bearing clearance. In a 
radial liquid bearing and a thrust liquid bearing, while the slot for dynamic pressure 
generating is established in either [ at least ] shank material or phase hand part 
material, lubricant is held with surface tension in bearing clearance, and shank 
material and phase hand part material rotate in the state of non-contact with the 
pressure generated with rotation. 
[0003] 

[Problem (s) to be Solved by the Invention] By the way, generally, inside the bottle or 
the can, the lubricant used is kept, after the oil level has contacted air. Therefore, 
depending on storage conditions, slight moisture and air may be dissolved in 
lubricant. Moreover, since it stirs lubricant so that it may be mixed-well when 
blending two or more kinds of lubricant, or in adding an additive in order to adjust 
the viscosity of lubricant, air bubbles mix into lubricant with stirring, the touch area 
of air and lubricant increases, and moisture and air tend to be dissolved in lubricant 
rather than the time of keeping lubricant. 

[0004] Thus, when the radial liquid bearing and the thrust liquid bearing were filled 
up with the lubricant to which moisture and air were dissolved and ambient 
temperature rises, air and moisture dissociate from lubricant, and it becomes air 
bubbles, and generates in bearing clearance, and there is a possibility that liquid 
bearing equipment may cause an unstable oscillation under the effect of the air 
bubbles. Moreover, also when using it as liquid bearing equipment for aircrafts, a 
surrounding pressure becomes low, the air and the moisture which had melted into 
lubricant serve as air bubbles, it generates in bearing clearance, and there is a 
possibility of causing an unstable oscillation. 

[0005] This invention aims at offering the liquid bearing equipment with a good 
rotation precision with which it was made paying attention to the above troubles, 
there is no generating of the air bubbles from lubricant even if temperature and a 
pressure change, consequendy it sways even if temperature rises or a pressure 
declines, and precision does not get worse. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, it was made for invention according to claim 1 to leave beforehand 
lubricant before filling up the bearing clearance between said liquid bearings in the 
liquid bearing equipment which has one [ at least ] liquid bearing of a radial liquid 
bearing and a thrust liquid bearing between the insertion hole prepared in the bearing 
member, and the shank material inserted in the insertion hole concerned in a vacuum. 

[0007] The moisture and air whichi are dissolved emerge on the surface of lubricant, 

and degassing of the lubricant beforehand left in the vacuum is opened wide and 
carried out to atmospheric air. the case where lubricant is deaerated by neglect in a 
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vacuum here — at least — the degree of vacuum of 10kPa(s) (**0.1 .kgf/cm2) — if 
it can do, fixed time amount neglect of the lubricant will be carried out under the 
environment of the degree of vacuum below IkPa (**0.01 kgf/cm2). 
[0008] Thus, by considering as the equipment which filled up the bearing clearance 
between liquid bearings with the lubricant beforehand left in the vacuum, even if a 
surrounding pressure becomes low, air bubbles are not generated from the lubricant 
with which bearing clearance is filled up, and a liquid bearing does not cause an 
unstable oscillation. Moreover, it was made for invention according to claim 2 to 
leave beforehand lubricant before filling up the bearing clearance between said liquid 
bearings in the liquid bearing equipment which has one [ at least ] liquid bearing of a 
radial liquid bearing and a thrust liquid bearing between the insertion hole prepared 
in the bearing member, and the shank material inserted in the insertion hole 
concemed in an elevated-temperature ambient atmosphere. 

[0009] The moisture and air which are dissolved emerge on the surface of lubricant, 
and degassing of the lubricant beforehand left in the elevated-temperature ambient 
atmosphere is opened wide and carried out to atmospheric air. Here, when leaving 
and deaerating lubricant in an elevated-temperature ambient atmosphere, it is good 
to leave it in the temperature of 50 degrees C or more. Thus, by considering as the 
equipment which filled up the bearing clearance between liquid bearings with the 
lubricant beforehand left in the elevated-temperature ambient atmosphere, even if 
ambient temperature rises, air bubbles are not generated from the lubricant with 
which bearing clearance is filled up, and a liquid bearing does not cause an unstable 
oscillation. 

[0010] And since it stirs so that they may be mixed well when blending two or more 
kinds of lubricant, or in mixing an additive in order to adjust the viscosity of 
lubricant, air bubbles mix into lubricant with stirring, and the touch area of the open 
air and lubricant increases, therefore, the time of keeping lubricant ~ moisture and 
air — lubricant — penetration — easy — lubricant although it becomes, before 
using it like claims 1 and 2 — beforehand -- the inside of a vacuum — or the 
moisture and air which melted into lubricant can be deaerated by leaving it in an 
elevated- temperature ambient atmosphere. 
[0011] 

[Embodiment of the Invention] Next, it explains, referring to a drawing about the 
operation gestalt of this invention. Drawing 1 is drawing showing the spindle motor 

of the magnetic-disk driving gear equipped with the bearing equipment concerning 
this operation gestalt. The through tube 22 from which the bore of the vertical 
direction differs is formed in the base 20 which constitutes the spindle motor of this 
operation gestalt. The diameter of 1st hole 22a with the uniform bore of inner skin, 
1st [ this ] hole 22a, and the bore of a location open for free passage is expanded, and 
this through tube 22 consists of the 2nd hole 22b of the taper configuration by which 
the diameter of a bore was reduced gradually as it is estranged from the 1st hole 22a. 
[0012] In said 1st inner skin of hole 22a, the periphery by the side of the end of the 
sleeve 24 of the shape of a cylindrical shape as a bearing member has fixed, and the 
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Other end side of this sleeve 24 has extended in the 2nd [ of a lower part ] insertion 
hole 22b side. The shank material 26 united with the hub 18 is inserted in insertion 
hole 24a of a sleeve 24, the annular bearing clearance CI is formed between insertion 
hole 24a and the peripheral face of the shank material 26, and this annular bearing 
clearance CI is filled up with lubricant. 

[0013] As for the shank material 26, the female screw is formed in nothing and inner 
skin in the shape of a cylindrical shape. The thrust plate 28 is being fixed to the lower 
limit of this shank material 26 by thrusting the male screw section of a setscrew 27 
into said female screw. Top-face 28a of a thrust plate 28 has formed the annular 
bearing clearance C2 between lower limit side 24b of a sleeve 24, and the bearing 
clearance C2 is filled up with lubricant. 

[0014] Moreover, the plane bearing clearance C3 is formed by fixing a counter plate 
30 at the base 20 between inferior-surface-of-tongue 28b of a thrust plate 28, and 
top'face 30a of a counter plate 30 so that lower limit opening (the 2nd hole opening 
by the side of 22b) of a through tube 22 may be blockaded, and the bearing clearance 
C3 is filled up v%^ith lubricant. Moreover, lubricant ****** 32 is formed between 2nd 
[ of a taper configuration ] hole 22b, and the peripheral face of a sleeve 26. While this 
lubricant ****** 32 is filled up with lubricant and it is open for free passage in the 
bearing clearance C2 and C3, it is open for free passage in the bearing clearance CI 
through the bearing clearance C2. In the up space of this lubricant ****** 32, the air 
bleed hole 34 established in the base 20 is open for free passage. 
[0015] And this operation gestalt is that the bearing clearance C2 between top-face 
28a of the thrust plate 28 fixed to the lower limit of the shank material 26 and lower 
limit side 24b of a sleeve 24 is filled up with lubricant, and the bearing clearance C3 
between inferior-surface-of-tongue 28b of a thrust plate 28 and top-face 30a of a 
counter plate 30 is filled up with lubricant, and the thrust liquid bearing 36 is formed. 
Moreover, the slot for dynamic pressure generating is engraved on either top-face 
28a of a thrust plate 28, or lower limit side 24b of a sleeve 24. The slot for dynamic 
pressure generating is engraved on either inferior-surface-of-tongue 28b of a thrust 
plate 28, or top-face 30a of a counter plate 30. In addition, the vertical sides 28a and 
28b of a thrust plate, lower limit side of sleeve 24b, and top-face 30a of a counter 
plate 30 are the bearing surface. 

[0016] Moreover, the radial liquid bearing 38 is formed in the bearing clearance CI 
between the inner skin of a sleeve 24, and the peripheral face of the shank material 26 
by filling up with lubricant. And the slot for dynamic pressure generating is engraved 
on either the inner skin of a sleeve 24, or the peripheral face of the shank material 26. 
In addition, the inner skin of a sleeve 24 and the peripheral face of the shank material 
26 are the bearing surface. Here, as a slot for dynamic pressure generating, it passes 
and there are a ring bone slot, a spiral slot, a partialness slot, etc. 
[0017] And while bearing of the shank material 26 is carried out to the thmst liquid 
bearing 36 and the radial liquid bearing 38, a hub 8 carries out a rotation drive at high 

speed by the stator S of the Rota magnet R fixed to the hub 18, and the motor fixed to 
the base, and the bearing surface is supported by the pressure of the dynamic pressure 
generating slot accompanying rotation in the state of non-contact during rotation. By 
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the way. before filling up the bearing clearance CI, C2. and C3 between the thrust 
liquid bearing 36 and the radial liquid bearing 38 with the lubricant of this operation 
gestalt, it was beforehand left in the vacuum or Is beforehand left in an elevated- 
temperature ambient atmosphere. 

[0018] Beforehand, into a vacuum, the moisture and air which are dissolved emerge 
on the surface of lubricant, and degassing of neglect or the lubricant beforehand left 
in the elevated-temperature ambient atmosphere is opened wide and carried out to 
atmospheric air. Here, even if it fills up the bearing clearance CI, C2, and C3 
between the thrust liquid bearing 36 and the radial liquid bearing 38 with the 
lubricant which has deaerated neither moisture nor air and leaves the whole 
equipment for example, in a vacuum for degassing, degassing of the moisture or air 
which are dissolved in lubricant is not carried out easily. 

[0019] the case where lubricant is deaerated by neglect in a vacutim — at least ~ 
the degree of vacuum of 10kPa(s) - if it can do, fixed time amount neglect of the 
lubricant will be carried out under the environment of the degree of vacuum of 1 or 
less kPa. In addition, the more it deaerates lubricant by the low vacuum, the more the 
air and the moisture which are dissolved can be deaerated quickly, but if it deaerates 
below with the vapor pressure of a lubrication fluid, since the lubrication fluid itself 
will evaporate rapidly, it is not desirable. 

[0020] Moreover, when leaving and deaerating lubricant in an elevated-temperature 
ambient atmosphere, it is good to leave it in the temperature of 50 degrees C or more. 
In addition, the time amount which degassing takes becomes short so that 
temperature is high, but since own evaporation of lubricant will increase if 
temperature is too high, it deaerates at the temperature below the flash point of 
lubricant. Moreover, since it stirs so that they may be mixed well when blending two 
or more kinds of lubricant, or in mixing an additive in order to adjust the viscosity of 
lubricant, air bubbles mix into lubricant with stirring, and the touch area of the open 
air and lubricant increases. Therefore, like this operation gestalt, although moisture 
and air penetration-come to be easy from the time of keeping lubricant to lubricant, . 
before filling up the bearing clearance CI , C2, and C3 between the thrust liquid 
bearing 36 and the radial liquid bearing 38, the moisture and air which melted into 
lubricant can be deaerated by leaving It in a vacuum beforehand or leaving it in an 
elevated-temperature ambient atmosphere beforehand. 

[0021] The lubricant which left in the vacuum beforehand or was beforehand left in 
the elevated-temperature ambient atmosphere by this by considering as the 
equipment with which the bearing clearance CI, C2. and C3 between the thrust liquid 
bearing 36 and the radial liquid bearing 38 was filled up Whether ambient 
temperature rises or a surrounding pressure becomes low, air bubbles are not 
generated from lubricant in the bearing clearance CI, C2, and C3. and the thrust 
liquid bearing 36 and the radial liquid bearing 38 do not cause an imstable oscillation. 

[0022] Therefore, the spindle motor with a good rotation precision with which there 
is no generating of the air bubbles from lubricant even if temperature and a pressure 
change, consequently it sways even if temperature rises or a pressure declines, and 
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precision does not get worse can be offered. In addition, not only the structure of 
liquid bearing equipment that showed the summary of this invention by drawing 1 

but structures, such as a thrust liquid bearing and a radial liquid bearing, a slot for 
dynamic pressure generating, and lubricant may be other structures. 

[0023] Moreover, the equipment which filled up the bearing clearance CI, C2, and 
C3 between the thrust liquid bearing 36 and the radial liquid bearing 38 with the 
lubricant which left in the vacuum beforehand or was beforehand left in the elevated- 
temperature ambient atmosphere is further left in a vacuum, and you may make it 
remove the air bubbles involved in at the time of restoration. 
[0024] 

[Effect of the Invention] As explained above, according to this invention, the liquid 
bearing equipment with a good rotation precision with which there is no generating 
of the air bubbles from lubricant even if temperature and a pressure change, 
consequently it sways even if temperature rises or a pressure declines, and precision 
does not get worse can be offered. 


[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the spindle motor of the magnetic-disk driving 

gear concerning this invention. 
[Description of Notations] 
20 Base 

22 Through Tube 

22a The 1st hole 

22b The 2nd hole 

24 Sleeve (Bearing Member) 

24a Insertion hole 

26 Shank Material 
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28 Thrust Plate . 
30 Counter Plate 
32 Lubricant ****** 
36 Thrust Liquid Bearing 
38 Radial Liquid Bearing 
C 1 Bearing clearance 
C2 Bearing clearance 
C3 Bearing clearance 


[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DRAWINGS 


[Drawing 11 


22 



[Translation done.l 
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